Biological activities of lipopolysaccharides of Proteus spp. and their interactions with polymyxin B and an 18-kDa cationic antimicrobial protein (CAP18)-derived peptide.
The saccharide constituents of lipopolysaccharides (LPS) of Proteus spp. vary with the strain and contain unique components about which little is known. The biological activities of LPS and lipid A from S- and R-forms of 10 Proteus strains were examined. LPS from all S-form Proteus strains was lethal to D-(+)-galactosamine (GalN)-loaded, LPS-responsive, C3H/HeN mice, but not to LPS-hypo-responsive C3H/HeJ mice. P. vulgaris 025 LPS evoked strong anaphylactoid reactions in N-acetylmuramyl-L-alanyl-D-isoglutamine (MDP)-primed C3H/HeJ mice. LPS from S- and R-form Proteus strains induced production of nitric oxide (NO) and tumour necrosis factor (TNF) by macrophages isolated from C3H/HeN but not C3H/HeJ mice. Lipid A from Proteus strains also induced NO and TNF production, although lipid A was less potent than LPS. The effects of LPS were mainly dependent on CD14; LPS-induced NO and TNF production in CD14+ J774.1 cells was significantly greater than in CD14-J7.DEF.3 cells. All LPS from Proteus strains, and especially from P. vulgaris 025, exhibited higher anti-complementary activity than LPS from Escherichia coli or Pseudomonas aeruginosa. Polymyxin B inactivated proteus LPS in a dose-dependent manner, but these LPS preparations were more resistant to polymyxin B than E. coli LPS. CAP18(109-135), a granulocyte-derived peptide, inhibited proteus LPS endotoxicity only when the LPS:CAP18(109-135) ratio was appropriate, which suggests that CAP18(109-135) acts through a different mechanism than polymyxin B. The results indicate that LPS from Proteus spp. are potently endotoxic, but that the toxicity is different from that of LPS from E. coli or Salmonella spp. and even varies among different Proteus strains. The variation in biological activities among proteus LPS may be due to unique components within the respective LPS.